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Environmental Quality: Three Ways to Decide How Much to Spend
Abstract
Federal and state laws limiting environmental emissions reflect three approaches to deciding how much
money to spend on improving environmental quality. The balancing approach estimates the benefits of
limiting emissions and the costs of meeting various limits, then sets limits at levels where benefits justify costs.
The cost ignoring approach sets emissions limits at levels necessary to prevent environmental harm, without
considering the costs of meeting those limits. Technology-based standards limit emissions to levels attainable
using the best pollution control technology, as long as no significant environmental effects are known to occur
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ENVIRONMENTAL QUALITY: THREE WAYS 
TO DECIDE HOW MUCH TO SPEND 
F ederal and state laws limiting en-vironmental emissions reflect three approaches to deciding how much 
_ money to spend on improving en-
vironmental quality. The balancing ap-
proach estimates the benefits of limiting 
emissions and the costs of meeting various 
limits, then sets limits at levels where 
benetits justify costs. The cost ignoring 
approach sets emissions limits at levels 
necessat)' to prevent environmental harm, 
without considering the costs of meeting 
those limits. Technology-based standards 
limit emissions to levels attainable using 
the best pollution control technology, as 
long as no significant environmental ef-
tects are known to occur at those levels. I 
will describe each of the three approaches 
and their advantages and disadvantages. 
BALANCING. Benefits of any limit on 
emissions include, for example, the 
number of deaths avoided, costs of 
medical care avoided, and animals, trees, 
and flowers saved. Costs include the price 
of pollution control equipment, effect of 
increased prices on consumers, and 
economic and social costs to workers, 
who may lose their jobs. 
Whoever sets standards must identify all 
benefits and costs, then decide whether the 
benefits justify the costs. 
That important governmental decisions 
should be made only after identifying and 
weighing benefits against costs seems in-
tuitively correct. Especially in technical 
areas, we want government actions to be 
rational, and this method is one of 
rationality. 
But each of the two steps in benefit-cost 
analysis-identifying all costs and benefits 
of a contemplated action, then weighing 
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benefits against costs-·IUls seriolls prac-
tical problems in the environmental area. 
First, it is always difficult and often im-
possible to identify the benetits and costs 
of a proposed emission limitation. Even 
when a chemical is known to be 
dangerous, it is hard to tell how many 
hnman deaths it will cause. Because we do 
not perform experiments on the effects of 
human exposure to toxic chemicals, we 
must gather our information from acciden-
"Balancing standards 
are thearetically 
attractive but diffuult 
to use. Regulatars are 
asked to promulgate 
standards based on a 
technical analysis they 
are ill equipped to 
make. )) 
tal exposures, like those at Bhophal and 
Chernobyl, and from occupational 
exposures. Such events provide only 
incomplete information on the effects of 
human exposure. 
The information is incomplete because 
it is difficult to follow the exposed popula-
tion over time to determine the increase in 
deaths. People move away. It is also hard 
to determine what increase in deaths is due 
to the chemical exposure and what is due 
to other factors, such as exposures to other 
substances or stress. Often there is only 
limited data on the level of exposure, and 
that level may be quite different from the 
level that will occllr from anticipated 
pollutant emissions. Tn other words, even 
if an incident tells liS to expect an increase 
in deaths of I(X) pcr 10.000 exposed in-
dividuals, at exposures to 35 parts per 
million of some chemical, it docs not tell 
us the effect of exposure to the 2 ppm 
being emitted from a factory. 
These problems with identifying 
adverse effects of chemical exposure-and 
the potential benefits of reducing 
exposure-are worse if you are looking 
for more subtle, and probably more far-
reaehing, effects than death. Human ill-
ness and subtle ecological changes are 
both more diftieult to detect. While most 
developed countries have good systems 
for reporting deaths, they lack sensitive 
systems for gathering information on these 
other effects. 
Some people argue that it is easier to 
identify the costs of emission limitations, 
because the most obvious cost is that of 
the pollution control technology. But this 
argument ignores the indirect costs of 
pollution control, such as effects on the 
consumers who must pay higher prices or 
on workers who lose their jobs when the 
preferred method of pql!ution limitation is 
reduced production levels. These 
secondary effects may be as difficult to 
identify as health benefits. 
Even if all benefits and costs could be 
identitied, the second step of benefit-cost 
analysis entails enormous practical dif-
ficulties. To compare benefits and costs, 
the decision maker must either express 
both in common terms or try to compare 
values expressed in incommensurable 
units. Neither works well. 
If benefits and costs are to be expressed 
in common terms, the term usually used 
is monetary value. Let's assume that 
some emission limitation will eliminate 
100 deaths per year in the exposed 
population, save 500 people from 
respiratory discomfort, and prevent the 
death of a local species of tlower. How 
do we translate these benefits into 
monetary terms? How do we place a 
monetary value on a life saved? Should 
you use earnings lost-and does that 
mean a lawyer is more valuable than a 
volunteer teacher? Shouldn't it matter 
whether a person saved from death is 
young Or old? But how do you translate 
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that into monetary terms in any mean-
ingful way? The problem of valuation is at 
least as difficult for other benefits. 
It may also appear that the difficulties of 
valuation arc not the same for benefits and 
costs. It may seem that costs are easier to 
express in monetary terms, hecause much 
of the cost is in equipment that has a price 
tag. A decision maker may tend to give 
greater weight to these costs at the bal-
ancing stage, because they are hard 
values, while the values assigned to health 
benefits, for example, are inherently soft. 
But a societal dread of cancer, which grips 
the United States, may lead to overvalua-
tion of the benefit of avoiding cancer 
deaths. Overemphasis on either side yields 
a distorted analysis. 
The decision maker can avoid these dif-
ficulties by skipping the evaluation step 
and directly asking whether the benefits of 
emission reduction, as described in their 
own terms (for example, 100 fewer deaths 
per year, 500 people saved from diseom-
fOlt) are justified by the costs ($20 million 
for pollution control equipment and 50 
people out of work). But without express-
ing benefits and costs in similar terms, 
comparison becomes much more difficult. 
A limitation is clearly worthwhile if it will 
save 50 lives and cost $10,000, and not 
worthwhile if it will save three days of 
mild illness and cost $1 million-but be-
tween such extremef.) it is often impossible 
to make a meaningful comparison of 
benefits and costs. 
Another complication in benefit-cost 
analysis is that we typically want to ask 
not whether an activity is justified by 
balancing its benefits against its costs, but 
whether it is more justified than its next-
less-costly alternative. Suppose, for exam-
ple, that we believe it worth $20,000 to 
save 100 days of hospitalization, then 
discover that a different type of pollution 
control measure would cost only $50 and 
would save 99 days of hospitalization. Is 
the marginal benefit of saving one extra 
day of hospitalization justified by its 
$19,950 marginal cost? Marginal benefit-
cost analysis is much more sensitive-and 
in the real world it is much more difficult. 
Balancing standards are theoretically at-
tractive but difficult to use. Regulators are 
asked to promulgate standards hased on a 
technical analysis they are ill equipped to 
make. Meanwhile, the struggle over 
whether to use balancing standards has 
become politicized. Those who oppose 
regUlation extol the conceptual sensibility 
of balancing standards, while those who 
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want more stringent environmental COil·· 
troIs emphasize their practical defects or 
argue that it is immoral to impair public 
health simply because protection is costly. 
COST IGNORING. The second approach 
sets emissions limits at levels that prevent 
environmental harm, without considering 
the costs entailed. In setting a standard, a 
regulator need only identify the adverse 
impacts caused by the emissions, deter-
mine how much reduction is needed to 
eliminate those impacts, and set the emis-
sion limit accordingly. These are COI11-
manly called "health-based standards," 
because they are mainly, but not ex-
clusively, used to eliminate adverse effects 
on health. 
Two different theories justify cost ig-
noring standards. One is the simple moral 
assertion no one should be allowed to in-
jure public health or other environmental 
values through industrial activity. 
The second. less absolute, theory holds 
that most pollution can be eliminated at a 
reasonable cost, but that standards set 
through benefit -cost analysis will not ac-
complish this because costs of standards 
will appear higher than they in fact are and 
benefit-cast-based standards thus will be 
too lenient. If standards are set without 
regard to their costs, industries will be 
forced to develop technology to achieve 
that level of control and will be able to do 
so at a reasonahle cost. 
The demand for absolute health protec-
tion ignores the fact that this is impossible 
without shutting down many industries. 
Many pollutants cause substantial adverse 
health effects at high concentrations and 
fewer adverse effects at low concentra-
tions. But at any level greater than zero, 
they have some adverse impact. The on-
ly possible cost ignoring standard is one 
that prohihits all emissions. 
The technology-forcing argument 
assumes that companies will have enough 
conviction in their ahility to develop the 
requisite pollution control technology to 
justify the investment and effort to do so. 
In fact, companies sometimes direct their 
resources instead to intense political lob-
hying to have the laws changed. And 
some of the standards that are supposed to 
force technology development allow in-
sufficient time for development of the 
technology they are supposed to 
encourage. 
Due to these problems, the EPA has not 
issued many cost ignoring standards. Con·· 
gress, by now well advised of the dif-
ficulties with these standards, has bccn 
hesitant to withdraw them. Members are 
afraid they will be perceived as backing 
off from their lofty goals of providing 
complete protection to public health. 
TECHNOlOGY·BASEO. In a third approach 
that is widely used, costs are considered 
but not minimized, while environmental 
impacts get only limited consideration. 
Limits are set at emissions levels at-
tainable when the best pollution control 
technology is used, provided no known 
significant environmental effects occur at 
that level of emissions. 
This formula considers health or en-
vironmental effects and the cost of con-
trolling pollution-but only in a rough 
way. Standards must be set at levels that 
prevent any known substal1tial effects on 
health or the environment. Costs of pollu-
tion control must not be so high as to 
cause an industry to shut down. 
The greatest advantage of technology-
hased standards is their practicality. It is 
usually easier for a regulatory agency to 
get information on control technology than 
on the environmental effects of pollution 
or the full costs of pollution control. An 
agency has to determine only three things 
when imposing technology-hased stan-
dards: the best type of pollution control 
technology, whether the industry as a 
whole can afford it, and whether substan-
tial, known environmental effects will oc-
cur if that technology is used. Agencies 
using the technology-based approach can 
make their determinations relatively rapid-
Iy, cheaply, and confidently. 
Technology-based standards have SOme 
disadvantages. Industries may be required 
to spend vast amounts of money control-
ling pollution, not because the cost is 
justified by environmental benefits hut 
simply hecause the technology for con-
trolling pollution is available. Also, a 
facility using the best technology still may 
produce pollution that has harmful effects, 
hecause the definition of what is a known 
substantial effect is flexihle. 
FUTURE OIRECTIONS. Pal1ly in reaction to 
the prohlems discussed above, the 
literature on environmental regulation 
reveals a growing interest in getting 
government out of the business of setting 
environmental standards. Instead, govern-
ment would make polluters pay for their 
emissions. and industries could decide for 
themselves whether to continue to pollute 
or to reduce their emissions and emission 
fecs. Of course, this solution presents its 
own problems. But that is a topic for 
anothcr article. 
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